Comparison of viscoelastic properties of cancer and normal thyroid cells on different stiffness substrates.
We used atomic force microscopy (AFM) technique to measure the viscoelastic response of cancer and normal thyroid cells on different stiffness polyacrylamide gels. After applying a step in contact we recorded the stress relaxation of cells in order to measure their viscous and elastic properties. With the help of an extended version of the Hertz model, we could quantify for the first time by AFM the elastic modulus and the dynamic viscosity of cells on substrates with different stiffnesses. We have cultured anaplastic carcinoma and normal thyroid cells on three different substrates: polyacrylamide gels with elastic modulus in a range of 3-5 and 30-40 kPa and "infinitely" stiff Petri dishes. Whereas normal thyroid cells adapted their mechanical properties to different stiffness substrates, cancer cells were less affected by the surrounding stiffness. Normal cells changed the elastic modulus from 1.2 to 1.6 and to 2.6 kPa with increasing substrate stiffness; the dynamic viscosity values varied from 230 to 515 and to 470 Pa·s, accordingly. By contrast, the values for cancer cells were rather constant regardless of substrate stiffness (in average the elastic modulus was 1.3 kPa and the dynamic viscosity was 300 Pa·s). This difference in sensing and reacting to the mechanical properties of the substrate shows that normal and cancer cells interact differently with the neighboring tissue, which may be related to the ability of cancer cells to form metastases.